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Abstract of JP11191201 
PROBLEM TO BE SOLVED: To improve the 
performance of an Information 
recording/reproducing device using a GMR 
(giant magnet resistance) sensor. 
SOLUTION: This method aims at the 
restoration of an operating error generated in 
an information recording/reproducing device 
including a storage medium, a head using a 
GMR sensor, an actuator arm for mounting the 
head and locating the head on a prescribed 
position on the front surface of the storage 
medium and a control part for controlling the 
operation of the actuator arm and read/write 
operation. At this time, it comprises a step for 
executing a first error restoring procedure 103, 
a step for executing a first GMR evaluating 
procedure 109 for evaluating the performance 
of the GMR sensor when the operating enror is 
not restored in the first en-or restoring 
procedure and a step 1 17 for impressing a 
reset pulse to the GMR sensor in accordance 
with the first GMR evaluating procedure. 
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— 4rlHia-e# f: t (CBftiaGMR-fe>'1^©141jBS:SFffi 
i-«.l6 1 ©GMRfFli^Ki 1 0 9 Sr3lff-*-5;^x y 7° 
i:, miEmiOGMRffffi^JlStCJ^CrMieGMR-feV 
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1 

1 <^GMRl?«^«i(-;;£^CT«fjfHGMRir>'f-(C 

t # (dffrfEGMR-fe: >"9-Ol4t6%Wffii"5^ 2 OGMR 
mifa^ 2 (?:)GMRl?ffi¥^Mt-i^^UTmilEGMR-fe>-1^tc 

[l«5jtJS4j tfj|B^2C0GMRWffi#^«Id^ tuf5^5' 

[lt3lt3S6] 1 <^GMRfPffi^BS*/c{:iMiaM 

2(^GMRWffi^J®t-/S:U"Cl^-feiy h -^^/U^^^PPiP-r 



[ fS*3g 7 ] Su lEm 1 O G M R fFffi^WI* J^tu fas 
2(^GMRl?«*Jilt-i^^C-Cmliayir3/ h 

<h ^t-miiEGMR-fer:<^i^c0tttg*fPffi-r6ll 1 OGMR 

fltrffiS 1 <^ G M R Sffi^flBtc/j: c T tfria g m r -fe ^^f - 
M issjf^:^^ ^ — <^ iHim ^ 111 ^ je> 2 ^ — 

30 (CiulEGMRir >'i^(^tttg*fPffi"t'^ll 2 <^?GMR 

wm^m^nnr^:^7'y':ft. 

ttriss 2 cDGMRl¥ffi^«I^-l^:l:rH^ffiGMR-fe>'1^^il 

2cDGMRfFffi^iI|S*^^Tt■5;^7^^y>^. isJiTJ^IfiiaS 

2 (?:^al^-|lI«^JIH^cj^;l:-CB^rlEGMR-fe>'i^^c v-^iy 

[ff*3^1 0] mrlBl|2(DGMRffFiffi^Jl|I(Ci(SCTt& 

Butay-fe^' b • y'^V^;^(0S*E<^±ISS:fjfBll2OGMR 
50 tiiE^*:;6^e>i^'iy b • ^<^-'>'^^7i.-^oX^lSL\.fz.n± 
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[fiJft^l3] tfrSE«2ro3^7-|Hl«^MHcJ«:U.-CBtf 

grlESbf^ni 7 -0|Hj«S:ia 5fc«><03i7— 
m^yyt-O^n^-y KferofFfflfi^SC-CgfflEGMR 

[it*)Il6] 30 

fe i * »«ifgi- 7^ s' 7* i: , 

Kfetc;* ^7 hi- 5 V" y 7° t , 



MR-fe:y-9-|-y-fey h • ^</w;^4rSl*D-r5;^T-3'7'i:€r 
^5 * * = 3. - J: SStSt •? 7*0 :/ 7 ix SrSa 

lit L T V ^ 5 ts^ia® If ^asia. 

[0 00 il 

(e^mGMR•fe>•1^tV^5» ) Srfieffl Lfcif ^is® 

j-t s GMR-fe :^•^^<o^±ffi(OliI«fiE^fif^cK•r 5. 

[0 0 0 2] 

Six-C%yt*s, ie¥J:«3S^ffi;^twfiiixfcGMR-feV!^ 
(Giant Magnetoresistance) ^:l^^flJffl-f*S w t (C<t 

«Eft:^rls1t$^^)t^6;v^^Kl?.^c:*^uTt>^sv>^84^«tt 

GMR-fei^i^idiaU-Cli^ IEEE TRANSACTIONS ON MAGNE 
TICS. VOL.30. NO. 6. NOVEMBER 1994, 'Design. Fabric 
ation & Testing of Spin-Valve Read Heads for High 

Density Recording'lCiE^$nTV^5» — )5S;e*lliGMR 

#S„ ^lil:*•co^^K^4SSrK'>'itSi:V^V^. -^rOlK-fli®*- 
0S{c7'jr5:fe-|Silc@S^ix^1-Sl?m#-eiE{fcL/.cv\ ifv 

i !3 t°>'ihS<DlK<t;:^|6]*f>'ihJe) (Finn 

ing) -r^tcibizm^m^i:mm'ri. x^;^:J'<o«ffi 

{0 0 0 31 (@^^) ^m^<o:)3^i,zm<t 

-r-Siili. S^^t±gSr*D^UT7'ns'=¥:^^ (blocki 
ng) MSEWiicL, f>'jt:i6i-*©(cigLfcai^;ii#^ 
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- iJ' <oKl^i ^ ^ y - Sit U r ibf^^ ^ - €r ^ U 5 o 
[0 0 0 4] :*:5|0JcoWSA;e>^^*-r^*S4*ff^5. lo 

6 5 0. 8 8 7^(c(i. m^v'^:^^mm^^mLx\^^ 

[0 00 5] 

^^e<?5Stt^<^ GM R :/•!^<^^4H6^g:T£^^<^J[SH-e 
t.^^-T'So GMR-fer:/*«^ttte<^<STt-S^<^^- 30 

tt, :n^-lH]«:/ni/^i^ (ERP) •^iOiSSti.So t4 
Jg755{g:-F' UT V ^G M R -fe t-^ ^ — iHl^ffl ^ y 

R h^-r^i:. U^GMRir:^f-<^1±tg^i£t- 

oHiiJP "ClitBdsa? (c{gT bfcGMR^r:/1^^c$b^^y^^4o 
V >:» ^ ^ V ^« tttg oiST UTv^/^v^GMR"fe:x1^^-*^ 

[0 0 0 6] GMR'fe>'f-^^ttt^JiMST-r^<!:> ERP 



6 

GMRir^-^-tcy ir^x b • ^<)Vy.^'^M\^fzMf^\^^<^ 
T&^<omm^^< SrJtS GMR y -fe: 5/ hcoa*«:+5> 

[0 0 0 7] Ufc/55oT;$:^0>^O@6^{i:. GMRir^^i^ 

P^(Og6^{i> ^¥5l^^^)ERP-t?^i^HI«■C#/c^V^:Il^— 
et-itC/C(!:#(C, GMR y-fe^' b^-t-^Su^CGMRi? 
>"9-;65j[gH?5*^f 5:d^«:*0»rL'C. ^ffl^^GMRyir^' 
b-c-fe:/i^co^Mt:?:ffiii-r6w^/ce< GMR yir 5/ ho 

2 lH]g:^^t-GMR y -fe^/ hSri" 
a*Dcoy-feix>tfr<^--5^ Kcotttg^S^if^^ 

>i;d^o;t;d*^5X)^Sr*J»fU"CSK^^y-fe5' b*-r^;&^ 
^''9;6^^*^L. 2lHlgi^^<^y-fe^:x b^^^^tt^iS* 
5 <^ t>t-GMR-fe >'i^'^S«^l»-ltt-5 ^ tCfc^o 

ifc^Be^c^swtt^ ERp-c:3^^— ^ms-e^^^-^ 
-efeo-ct>. SESi?)^fc(i:S5i^^7'-t-ct tJ^cAci- 
m±'r^^^<oBW^m}^^\^XGMRV'^iy K«riSai*^ 
[0 0 0 8] 

[^M^fif^r-r^?'^^^^^^^] *^0>^<^JSS(±. GM 
5 ;ei^^St^bytco-^{-GMRir y -fe 

y</v::^(D^m^^AjX^^^fj:\^^(DX\ mi^^9—(OmSt*^ 

GMR^r:^•^^<^^4Hg^sT^cfe5»'a^t^> ^k^j^^-iei 

GMRfFffi^WI^^^TL-t. GMR-fer^^i^t-^y-t^M 
^-e^^V^JSH^^SGMR-fe^^f-fiJl^t^&^S-S^l-. GM 

R y-fe:7 h^i^xi^^o :itX'^>'^(D^mi:'i^it^'^ 
[0009] J:tt«. y -fe h • 



(5) ^mW- 1 1-19 12 0 1 
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n-e 'b^^-;6>E«t?^/c^v^ (5:^(^11 2 (^GMR^fli^ [0 0 13] 

?:^V^<i:*lJ^-C#. GMRy-fe:y h Sr^^EtCi^aS LT-fe lo (la^iir-f) K J: ^RIB C0*'ffi3{c;:< f V hVi-tt 1 3^ 

cOGMRffffi^WIi^s ^—'^^'r — ^^cotf^yh ^y^i^— ' "r — d^^XXlK CC {Error Cor 

>'t.t:L\'tm-m(D^^Vy'\-'—i^3>''±^^ii^n^^l^tz rection Code) ^«^C0^— iJ' • {;i ^ 

jd^oT. GMR■fe>'1^■o^MW^ii^TLTy Ti^^:^«c;d5 [0 0 14] 1 9 CDSB{C{^7^>:^ 

fiX\^i^0Z.t^m±X^^. ^e>(-. yTi^-r>'3»li a^v^^^^^J^o^lBS^^i^l 9 <i:(^ffi<^^^;^$rig:®r 

±(ommfi^GMR'^i^'f\z^^:r^ti:mmir^ti}b\z.n 5o TiJ^^^n.^n-iJ' • r— -^2 it:i, vcm (7i?>r;^- 

*ft#aS?I^^O^|g^ff«l-> GMR^) ^ y Y(Om^\^^ n^/U • iJr) 2 3 tCi: ^tb^tt. ^^V^^ ^ 1 

^ e^tCGMR y h Ufc^{C. so l O^ffi^^Rl AO;^f^fC[E}»l-r -60 T^f^^in— >5^ . 

^ ^« y r >^7cco-fe ^ tcsg;^s# '5;o*<^ 9 r — ^ 2 1 »^ 3 ^(Dm^f>( :^ ^ uytassag^ 

mmx^^i)^^ 0 f)^^mm-r^o v r-^^ xDmmi^f^G Tmii:in\^xwtit^H^^tifz^m./j:^ui:iff'Lx e o 

MR^r>'1^{CfctJ. GMR])±y hX^y h'commttm (Om^^y Kl 7 ti^^ti^ti^H^-f htiX\^^^o ^"^^ 

^mmx^^. y Ti^-^'>'^^Cft;tT^5^^-# S^■C«^^i^rv^eo GMR-feVlMi^-i5^cDig^t3 

{CV±yh(0^m\^^mx^^o $:?>(cKffi!?^{*^-if •'T'-iJ^SrK^Bieo AE 

[0 0 12] :$i%m(Dm(Dmm^Xtl\t. Vty h -^^^^O (Arm electronics) ^v^:x—/U 2 7nT^^=L.:r.^^ • 

/u>^^PP*D-r.'5ISgtc:--^:y K^iasa^*:;^^^^^ eK;^i6S r— ^2 i{c^*$tb. GMR-fe>-9-(c:>^wr>^miESr 

(0»»;d5/^vvBlrB(cffi1Sf+JtTGMR y-fe5/ h^r^^*- mm-t^tmcm^y^^f:^^ 1 1 (cSEtSSix^T'-^^Sr 

f2lt$ixTW^V^S^Ji*^c«»rt^(DC^y V-iS^ic-v^/ [0 0 151 7=^-^5' <^Sa^*3tl:iS8ttlLNF(i«:3:. Ti5^ 
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$lj»|fi5 2 5 VCM$lJi»l?I53 1 ^ilCTTi^^^^— 

iHlKSPa TSralCT^K^^^' Kl 7coS5;^S#l!if^O*J 
SflSr^^o iHlKSfP 3 7 {-i^^- K • ^ ^ • 

^-hn-^ (HDC) 3 9{Cg^jS£Stt^c ^^##0^10 

;z|s:^J60fl'e{'i^'^— >^*^>'l^ • l^;^^:^-^ (Partial Respon 
se) ^-r^>'^4rS^^l'"^V'^o 
[0 0 1 6] HDC3 9{C^i^^!; (RAM) 4 3 
— :7^ — 1 ^^L"C_b^^>'t:"^ — ^ 5 1 
S^jgc^t^^o HDC3 9ti. RAM4 3co®J^, RAM 
4 3 1 1 ra-e<?5v^— iJ^cotegai. I d-t— ://v- 

E S : Position Error Signal) ^^J^fe ^ y Y<O^W 
^mL^tkW-^MmM. (MPU) 3 3tCi£ec RAM 4 3 
\Z.Yt^ «fifit!l^*-7^-f ^ ^ 1 1 T^^b^^Ui^tvAc^g 
f^m^co-^^^ u • n — K. I Dx— y^>'^^:d5*&irt^ti 
5o HDC3 9I1MPU3 3{c:^«g$tL. MPU3 3tc: 
l^p^^y (ROM) 3 5;j3i:tKVCM^JffllSP3 IdSftj^ 
^t^^o MPU3 3J^±>ia:=i>^t:"^ — 5 l 75^e>ai&^tL 
tc:=^'^> K^i»«^LTHDC 3 9 (C I Dt— ://^'S:f^dc; 

m^(^h'^y^ii^iy—^'t^f^i^<^Mm^m:> HDC 

-e^^^^tbfc^i' K^o>ecg^t^^cs-5v^•rvcM^tJ^ttSI5 

3 1 fCSiSc 

[0 0 17] VCM©Jt«la53 1 MPU3 3 ;«)^ b^?:^®] 
«iHt«(-£<5V^T. a^'--^' K 1 7 Sr^^<0 h ^ 5^ iJ' 
>Ct«#*t^ct 5JwVCM2 3Sr^Sfc-r5e ROMS 5 (C 

{CERPCD—^tLXm^'T^^^i^ 1 l;ei^^RAM4 3 

^(7)B#.^>-COi^e^Dt(lf^^— K(CiJ;i:T#i^^ER 
p. SgSlt?ERP> ;fectt;^v^— i^ERP^M^f^^HH-^ 

f^3i^— ;d5^i:fci<i:#{C, ER P(C*5V>TGMR-fe>^i^ 

g|4(7):7n-^^-b(cS<5V^Tlft0J-reo «^<^*J(I 
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-t 

:5ECC;&5HDC 3 9-eff*»$n> if • — <!r # 

ERP<^tp^?:)4cR6-fe^ ^WBBg (ADRrAu 
tomatic Defect Re-allocation) ^MX%^^fl. VT 

[0 0 19] «f^:3i7-*-J^. Kl>^T{C*r-r5*a 

/^tjO^d^fe-So ER Pt:iy :7 h r^^r-eglbS^jt-^n^ — 

^\C=r.=7--t^^\:.^tZfxi-y^ 1 O 1 -C3S««i^ttS:«l 

^L. MPU(:i^cD^^ — tr[El«-r^fca6(Ci|^^OER 
P*3lS^L-CilfT-r^(:/t^5'i^ 1 O 3)o ERPI1«I» 

Pt-iS OT^CV^L 1 0 0^^^^T^7":y 
ERP(i2 0?:^V>L5 0c0^t7:^-7":y >^:«i^^^c?«9. iX— 
^ERPI^iiKjl 0:^-7" 5':7';^)*e>/^5e ERP"C:3^7^Sr 
Isim-e#^c:®'g^l^(::^^ 1 O 5). :y l o 7 

(i:, 3ii^-|Bi:g^-efcERP^;^-7"5'>^:a5iiffLyhS 

^ir^m-^t^'h^. ^Sit^Kf^-CERPcTPft,^;^'^^/:/ 

Tf-'EKPXVr^^ :y^9k^\.tzm^\^vt. =^7-xh 

(omW:Xl^. 3^^— -e$>^<b«S5£bTJJ^;^ h • ^^^^^^ 

[0 0 2 0] GMR-fe:>'f-i^y ir :y hmj!£^Rl*DUTtt 
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' 11 12 

P»(-StOOGMRy-fe5' h0^3bttSr*»JWr-r^l¥fl[5:^ rI:7-:^556^LTV^/i^V^®^^:3:, GMR-fe^-t^ 

[002 1] 5/ K ^ ISltj«» <t ® 1 0*IJ»T • ^.^ ^ (wli LT«. Wood. Peterson, ^'Viterb 

35e-efe5^5' K-i:iattifift^i:i^S^MJ^. iaitaEft:±fc: 10 i Detection of Class IV Partial Response on a Mgne 

■f/fct?*>TA (thermal asperities) (C tic Recording Channel,' IEEE Trans. May 1986, pp. 

GMRi^ly'^lb^^Mir^Z tiCX^~^'^>'^cDf^^7b^ 454-461, Knudson, Wolf andMilstein. ttDynamic Thres 

±#LT-fe>'i^(0^^®St;6i^{t;L^ S^fl t) fg-^tCfi;/^ hold implementation of the Maximum Liklifood Detec 

5/>VV':^fi-i-(TAft-g')Sr^C$^^J!SH(C;^^So WBl tor for the ERP4 Channel,' IEEE GlobeCom '91 Conf. 
f9lHl^a5 3 Tt^L^V^ija^M^^TAft-^^^^-r^i: Record, vol. 3, GlobeCom. Phoenix, AZ, Dec. 1991, 

^<7)1t^^HDC 3 9 HDC 3 9f^TAm-^^ pp. 60B. 1. 1-60B. 1. StCgB^^ixr V^^o PRft-g-irb 

<o SKBlt)^^— ^{C. MPU3 3f:iHDC 3 SJC^tL ib*lJ#lilK (AGC) *5J:DfA/D^JftaSSrS*Ufcm 

[0 0 2 21 [S^IIJ^^Sii^] ^2(O^J»f:S@-efc5 Ybc^^«l^^5fci6(C:^*lf 5^ h • ^^^-^^rl^ffit^^^ 
S^IlJWSi^^l^> WRITE LONG<hV^5 ^'-^^^ U >^ 3 >' • ^ ^ tClStg UT*5# . 

TV>-5d*^*9;d=^Sr**JWi"^p WR I TE LONG=i*^ Si5 J: 5 UT t> J:V\ 

>'m. ^-if • V^-i5^^ECCC0f^^^|Rj^lC^^L [0 0 2 41 [iff^-fe ^ O^St I:) ] ^ 4 CD^^JW^^ S X? 

-CSj^^Sr-fSr 755-^^-5 =i'^>' K-efo'5o ii^oSi ^oggffij t? t^^ ^Si bfc<b 

Oyti??tCWR I TE LONG=i-^>' K^*fTLT:3.— ^*'^pJCOV^-f tb<?5*-[^iI(C 2 5o 2 

-eSiZ.^. S*^cD7^-i5^^Sg^iZ.A/-e^^ — *^1:T -**C/^V^®>g^|i:GMR-^:/1^^0J!^H^cJ:;5^^— -t? 

:i<i:;65fe5o WRITE LONG==-^^- K-C# ti>:^:v^■5Igg^4;^5?gv\ ^co i: # (Dm^— (DMBgti:, 
ii^!^?: L;^r KU';^J^> MPU3 3;5SRAM4 3*c«# 5/^*ii;9-$ttTV^:fe-fe^^(0#lS-^iatSjSE«:<^?^ 

jiAy'T?*^^, ERP<0|ltT^{-RAM4 3^#fiP.LT:i:. m^^S^^y — t^^^Z. t^-^^^ ^^^Cfc-fe 

(D^C/cT KW'>^(^WR I TE LONG=i-^>^K ^ LTifiPtCfc^-fe^ ^ y h (O^m. 

i^-et^/,CV>"5rHgttj65igV\ WR I TE LONGT?S# 40 jKft:(c0;65f+ < ^-a^i^B^^T^^ ;^ iJ^ (^^;^[^(C«§t^{Cl 
[0 0 2 31 m^m'^CD'^-i:^^ ' mS<D [0025l :^M1S&M-Vnm 7 {ZTj^i^ X 0 ^^=^9 — ^:^ 

TVN^-^-i^V^PRm^tC^-r^ f • -x'-i^V • (Omm^^ L=l /^V^L 1 0mS«-iS^i-5o td-L;*^ 

^zn^'^ (Viterbi Margin Check) <!r V> 9 ^tet^aO^-T 5S§^<^S^&S«.t^. Cfc-t :^ iJ' <h ^fct^t 
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fetttf H D C \tM P U (Cft-S-Sra^So 
[0 0 2 6] [^^T^^i^:LTV^5ERP*^T;^7":y:7^ 

^xcDERP^mn-rtii-i^^^-^mmx^ 

^(OX^ m'&(^^RP%^^'r^yy^^^)^Ti:7^^y\z.t^ 

fcGMR V\±l.fi:\^^\^ot^^^\ ERPlltf^^ 20 

5/ 5 if 7^ 5^ :/:dST ^"r^ o T v ^ -5 ;0*co 

msxh^mmiyv>'^(Di^—i^n. m^y)^tcnwj2^ 
MR± (^ttfeo^Mb;^^^ ^ — oi^H x\^^j:\^^t nm 

Siofcm-i-;d*bHDC3 9{:iPES€r^^L. h9y^ 
^•r^(D^>yV<D&W:i:WMi-^o HDcn.m^':^^^y^ 

XjEL<nibX\f^^(DXGMR±>^(D^m\'iii&T\^X 40 

[0 0 2 8] $e>fC3i^— (D^t::rcr Ki/:^{-H*b-c 

^V^f . K (Gray Code) O ^ >^ y — K?5^fco ^Tc^O^ 
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^ # tt«GM R (CISH fe ^ pltgttt^iS 

10 0 2 9] m^m^ieim(omm] » s # a <ofpfiii« 

mmmxn. m^(ommxh^^i^r,mmm (mse : 

Means Square Error) i: 9 >'^fl?*o;5»oTWtt't*^o 

jb^tt>n±m-^^±^\^x. mmm-^t(Dm(Dm^iiti<DR 

-<5*ffi. SER (Soft Error Rate) (DWi'^^^^ 

tfo ^btc. g»jfij#iHiK (AGO (ommm^^hmm 
r fc'&tfp MSE (omi-^w^m^itt^AyDmi^ 

V G M R -fe >^ 1^ (Dtttg{^ ^ V ^ <i: *lj»f-r 5 o 

[0 0 3 0] ^^y V --fe^iJ^tCJ^. NRZ 

-eO 0 h^F F h <bV>^) ct 9^.^tf :y b • /^iJ' — 

(D'r:^h^mx^^^^/^x^<o MSBm^m<o\fy h 

*>^<^—:y\^^ m^bmt^&i (IT) (Oh9>iy^i^h 

[0 0 3 1] mm^(omm^wm'r^i^cn. :^mmm 

^coy^^ h^^Xhh^^\:^^m^\^f:iy^—^^m^'T^ 



(9) 
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[0 0 3 21 ivr-^^xomm^^y vt^jr^^xo 

C^o 1^— • X — ^(^S^^l^^^ — cOmH(C(^. GM 

m^(Oi^vi^yi.^^\^^xhtix^^. MP 

tv^5^%IiEii<cv^o ia2-ei5iw*i-ittf. *fc-b(^>as^^ 

^ :^^(D±mxmji^^=^'7—t^^±{.tit^. yri^-< 

[0 0 3 31 ':f V2 y^l 0 9\,cm^XZfu y^ lilt? 
SXT(0 (1) /jrv^L (10) ov>-ftt;!>^iotc:^S-rtt 

(1) iii^-;i55|^Lf::r Ki^:^{c||LT-^2/ K<tl2tS 30 

(2) ^7-;5^5g*U3tT Ki^;^(:iA^W{c:S^flije<j/.c 

(4) in^-255^^bfcr Kt-;^ic^Lf^— 5^ K-eiff 

(5) ERPC0*^T:^7^:y>^O/^;6^•^II^T;^|i©JRB$ttT 

(6) ^^-%^^(onmv'7iy^<oi5mY'7i/^t:-> 
(8) ^±^^mM(ommt^mmmkcK^x\i^^^ 

S^tt {- 5 Ac a^) v^- ^ V \ 

(10) mvf=^^-(Dmmti^^\y>< * ^-v<Dm^^^ 

>y<Di^-^i)^X^^o 

(1 1) m^h^^^-x^^i.tiVT^-< i^(Dm^m^^y 

[0 0 3 41 ±iE#*iJBT3g@<^jft;^l:i-r-<-CMPU(c« 50 
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'g^t'i>^n:y>:^ I 1 5(c:^^TL. y 5^ h ^ Ln?V>:®^|^ 
1 1 3tc^^^TUT^^-^?fi^f So ':fr2y^ 
1 1 5-ed::/n 1 0 9-eafl5£LfcMSEcOfli[«r I N 
I T I ALi3j:U^PREV I O U S c^fflifCf^^ LT 2 lij 
S^?TC0GMRy-fe5/ bco*iJ»ftcStrSo »cV^-C:/t2 5, 
1 1 MPUt^A'E\c^<;^^:^m&(OWL'^^t^ 
(cy -^5^ h^^SriSt?. AE«l^'«/W;:^SI£«:GMR-fe>' 
1^lC#t$&Lr^^DOGMRy-fe5^ h^:Jsr/S5o 
«»|-e«a*Dc7)/</W;^®JEt^0. 8 V/J:V^L 1 VOffiffl-t? 
a^-rSo GMRy-fe!y bS:*5r>fc9 i:#<7)^iy KO»J 

[0 0 3 51 ^^(DGMRVty Y^f^Z.fj:^tzm^. 

yu yi^ 1 1 9{ci^^n\^xBRP^wMnL=^y—<Dm 

S*0So :/ns^^ 1 1 9-T?lltT^SERP(?53lljte3Se 

©cl:i±IS'C^ctv^;$5^ GMR^r>'i^cDtt^g^STt-II^So 
fcSJSBtviPK3£L. K5il9ERP*3J:U«S3i^ERP-e 
{^5ntv>L2 o;^7"iy:/ic:u. S^— E R p-Cf^2 /.?v> 
l.3:^'ry:fUm^'r^co:/bm'i\^^\ -fny^ 119 
*^tTLT:3^^-755|eI^UfcC<!r^y^n:y^l 2 \ xm 

^^ttii. ^^^5^ 1" 2 3 ^c^^TUT^s^^^i^)*«fe^^ 

fSo ^7-;d5lp]«L*V>»^«^. GMRy"fe5/h«:« 

l2 5^c^^T-rSo ro^#y-fe:y haffij^^><rfcji# 

v^<^ir>-i^^l«^LTL*^o ':fny^\*i^X\^^ -f 

^\%. y^Hi/iJ^ 1 2 7-e/>-K • — ^^^^Ur. :^ 
;^ h • rn^-f^-iJ^tc^ubi^rSo :*:^lfi0l|-CI^. ft^^cfF 
^«ESrl V*V>L1. 5 V<Dfflffl(ci89:^f So S:^fF 

w<i:t.feSo 1 1 7-eR3;!)DU/by-fe:y h«JQEjd5 

ft::^lfSmiETV^v>»^li, :/n:yi5^ 1 2 9{c^^tLT 

2iHiBi^i^i*(^GMR y-fe^' y(r>^m^^xiy>^y vms. 

[00 3 61 ig 4 (DZ^u y^ 1 29 (D^^m^M 5 
To m5<Oz/uy^ 1 5 IX^. yny^ 1 1 70GM 
RV-^y h^co^\Bl(DMSEi:m^T^o MSEc^SO^e 
(cHLTf:i. m4(Oyx2 y ^ I 0 9 x^mi.r:i\Hmii^v^ 

5o y^ I 5 3Xn. MSK^m^X^f:if)^t^^f>^ 
S:*IJ»fL. MSEdSaiJ^-C^/cCV^^-g-l^iT/n^y^ 115 
■TKJ^UyhMSE (PREVIOUS) T^^ilB^^-C^ T 
Ac;ii^<if Pd^^ya:^:^' 1 5 5-e*IJ»f-rSo MSE (PR 
EVIOUS)<^«i. 3lHIBi&^fOGMR y -^5/ 
*iJ»f«r-rsSI^. 11iE-rS:^ns/^ 1 6 5t?»t»x.jb 
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ttSo 1 5 5-CMSE (PREVIOUS) <D 

[0 0 3 7] jEmjc^yir-y ^(DmJm^-:}^V^-rMSE^D^^i 
:d5a[|^-C#/^;0-o^c^'^i^. 1 6 7^c^^TL-r 

4<7):/n5^:J^ 1 1 7{clf^nvX2mBSlfi(OV±^y b«r 

J^. 5^:^ 1 5 9-eMSE (PREVIOUS) ;dsafl 
&X^X\r^ti:^>H ^^^^^m-r^o MSE (PREVI 

ous) :^5sa3£-e^Tv^/c^^^^. ^'n^/>:^ 1 6 

Ih](^MSE;$>MSE (PREVIOUS) tcit-<-Ckf& 

(k>i) &.±x;h^7^^t'vfi^^wmi-^o ^mcDMS 

0^;5SMSE (PREV I OUS) (7) kf& J: /^^V^# 
-g-l^. §e5(::>^t3 5,^ 1 1 5-ei^^L/cMSE (INI 
TIAL) {cJ4:-<Tpf& (p>i) 4^±-Cfe5^^^'5;e»-2o 

l 6 3 "C^ffif -So ^MlS&mxn. k = p = 
1. 5(Ctg5£^-5o ^-HK^^MSEt^m^MSE (INI 
TIAL) (Dpi&}^±(Dm^i^. V-^y h{^X^-^y V 

(Di±m7bmTi^rct¥mi.. zf^y^ i 5 7^c^^fLT 

[0 0 3 8] :/a -/^ 1 5 9-eMSE (PREVIOU 
^ -CtCJ^iio TV ^/.^V >(C L T t . - 4^lilM S E TS^aU^-C^ 

-s^^tc-r^^cfte^j-p^n-zi:^ 1 6 stci^^T-T'So 

^16 3 'X^^m(DM S E (Di@:7f}^M S E ( I N I T I A 
L) oopf&OMJ:':)/h^v>J^^{^. V^y hii^X^^y 
h^(D{^m^mTm\^^^^j:^^tmWrl.. y^^y^ 1 6 5{ci 
^^T*t''5o -f^y^ \ ^ ^X\%^ MSE (PREVIO 

US) (nm:^'fxiyi7 \^\'Qms,\^tL^^<r>yiS'E<o 

m^w&'T^o m^^x'fn^y{7\Qi'Qd^(n^)'^yvm. 
j^^m^i^xy'ti^y^ 1 1 7{c^n\^»i<oV'^y 
r7fc5c ^^mfi-M-cf^. mwfov'ty hmj£ni^o, 

8/.^V^L 1 VcDl^ffl-eaiSL^ *;^cflF^«JBEn 6Sr 1 V 40 
LnSSrn I<n2<n3<n4<n5<n6 J: 

[0 0 3 9] :i^mMmxV'^y hm^^mn-r^m^itc 

y hX--^y h*C0^m^^\^±\^tif)^t^ ^^"1::^^ ^ tax 
#/cCV^<^PT. V±y hX^y h*cDi±mt)^m^i&Tl^X\^^ 
tziXo ^J^m^n. yx^y^ 1 67 -CKv^ V-^y hmm^ 50 
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L. MSEc^al^;el5-c#/c^^^^ad:ST^^c^v^:S'&^cit 

^xyir^/ bmJE(0*:^cffl[S:i6v>fficSa::£T#^o MS 

>^7bm^^^y</^^Mi£(omM(om<D^<^^:^M&^x 

^ t^X^ 5c El 4 (D^U 1 O 1 7:^V^ U 10 5 t^^S 

;d5^fl!i^'{ct*5KcDE R PTi^^^— ;^5[Bl^T#/.^v^:^^^ 
S^DCDGMR y-fe5/ h<^4^J*Sr-r5:/niy^ 1 O 9 
{cmtJ^7()K mW-(^nM^7^tltc^.^.XPOK (Power On 
Reset) ^^>/^Jx^^^TLT-^3/ K^SjzU^v-y 
tttg^?it^U^^-;i55§^uyh^;^-C:/n5/>J^ 1 O 9 

[0 0 4 oi ±mxwimLtiGMKV^y h(onm\^. 
:^^-^m^\^xERP^mm.xh=^y-^mmx^ 

r-y-^:/|S:;55^^t^«(cSiJi^tyt:^^{cy-fe5/ h-r^ir 

E'RPnrf:^'ry'f^^<>Jl^mt\^fzm^. ERP<r)^ 
^^##J^i^)/.^v^:^'g^(ct, ERPco^triii 

5 r t (omM<0 1 ojCGMR-fe >^i^Ottt6:d5fiT LTV^ 

[0041] igst^iy r f--r >^is^50f5£«i^±t-^.^ofc 

-h^^-To 2 0 1 -e^S{C:giZi^::n^ — 

I^ScSj !P {c#ISoe R P*^t;^7^ yZf^'J^^mt l^ftm 

>;/^ 2 0 3T#x^^^^— le]^43j:t/#5feO|^ 
— r Kix;^(^y — KlcHi;tTy T-y--r>*:j3r/.e5»o «fe 

tC:/n5/:5^ 2 O 5-et^> y T *^Ptt/c^.iS 
XVT'^-O^TCCDT Vu:^. y Tf-^ >^5feor Kl^:^* 

$ ^(vi y Ti^-r ^-t^^^ y ri^-r >^foj[SH(-^^^o^c^:y 
[0 04 2] ^mmmxnmmm^ 200 mii^n^-r 

5o 2 0 7 y T1^^ V»?5SS2p^ii[£Jl-FcC>:^'g' 

(i. >^ns/>5^2 1 9(c5^^fTb^a«:S«Sr«liiK-r5o y 
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^^ny^ 2 1 9{c^n'r^o mmm^m\^ti(ot^i&i^ 
x(Dm'^\^. 'f'^ y ^ 2 1 1 {c^fr LM s E ^as^i- 

MSEOai5ei^. 04<7?:/n5/^ 1 0 9tc:||LT!ft 

i^x.xsEKisxv^AGC(ommm^mmLxh^\^\ lo 

m^Xzfviy^ 2 1 3 -ei^MSE (OttSr»2pffi<k itRi- 

MSE^d^sfeflS^ yri^^>'^^^5 

S^ffi-5o MSE^»J5e-C^*VN:»-g^, joJ:t;fMSE;5S 

1 TXGMRV-^y hi:nOo 
[0 0 4 3] S b(::>^i3 2 1 775^e>:/n yiJ^ 2 1 1 
(C^^frL. GMR y-tix h^fCMSE^aO^L. MSE 

b (C J: 19 M S E (Dfii[;d5ir Vf-Ot^tgcOiaTffifS] L 

(il|S»tC«^i9:^'r5r <t755T^^o 2 00 

m. 4 0 OIeI*5^t/6 0 OlE]<?5 3o(^Si¥fii[^SS:3^b. 
fcS--S^ KJcBiLTSlD<OGMRy-fe$/ h-e*>6«-&fi 
y r1^-f ^ftc^^^tf;^^ 2 O OliKcPJ^LfcT&^^^^^^-C^J 
»fU. 2(H]@:j3J:t/3{H]@<^GMR y -fe^;/ 30 

J^y Ti^-r >^l&c^mti-;iM 0 0lEl*5<tt/6 o oiEltciij]^ 

^m^mmn-r^m^n. m±v^yhm^^^^i.x 

[0 0 4 41 m^mscDzfuy^ 2 1 7^c«^v^T. 

jSr^cT) y Ti^-r ^-^^^^ >-fe/uLrf^#-fe:^ ^co;^-<— 
yn^/^ 3 0 ITi^. y rf-^:x5fei^ft#-fei^i5'{vi 
^»dife575^<if 5;6:^**J»rL> ^^S;65*>5S-&riyT1^ 

— 4ry ri^-f >'t^::J:^?IHIm•C#>:^v^^^-C. y^n^'^?' 

3 0 3 \cii^n^^o :/r2y^ 3 0 3 "x?!^. y r i^>r >^7c 

^'r^j:t>'h])T'^'<>'(Om@{^^J:^tz'^^ ^ItC^ ERP 

t^:/n -yi^ 3 0 7-cy Ti^-O-^^^e-w-fe/u-LT. 
-fe^iJ^tclEliL-C^SV^^CT^— if • •ti^^iJ' 
tw##Dl:L. yas/^ 3 0 9fc^^TLrKao^«lS:m 
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^#C{c/.^ o fc^/S-T?^!® (c/^ o fcG M R -fe Sr y -fe 5/ 
h4r-r^**:i^fc^o — flftJCi;^— i^'ERP-Cri. GMR 

7-OlHiaSrl2l5(0-e. y^-Wj^^ib^^^LX=^^ — 

[0 0 4 5] m^GMR V±y b^tT5^'&t-> K 
{C»-r5^a5K#cOj^^*«^I^LTGMRy-fe:y hSriS 
3t;&^o?it*^;l*5w/j^5*'tetcov^Tlft?g-rSo GMR-fe 
>'i^oy-t:y Mi. GMR•t^^i^^cy •fe^' hSffSr^^JD 

L.7fe;d5^?ft*|]UT@^gt^a{b:frf^*^«^-t-5o GM 
R'^^'^iiCV^y ^ffii£4rRlSDLTGMR•t>'1^0ja^ 

^;^^^®^ce^;^^^S^cWUTV^;5o LfcTi^oT. yir 

[004 61 Ml <o:^m^. la 1 0 {ZTjk-t^ 0 {ciRp^o 
5/^5^4 0 l<^)*fe^^<^— «fR4 O 3trDC>r w;^ 

(erase) Ll^c y ±: h^:«*t9:*t. 5/ K;^^ y -fe b 

i5^<^— g|5t^?P^^t)cUr*5<o GMR y-t :x h;55i^>^-c$>^ 
;0«{g:T L-CV^^(D-C. h7 ^'i^' 4 O 3 K*fi:e# 

^y-fe:y K{-^f:j«ix.r. y-^-ybmiE^ 

^^Il:65fo5i:ffl5t-C#5<^*t^. h ^ 5/ 4 0 1 OpffflJ 
CO PI U^St-D C-Y W Ufcm*K^IS*t;^c h 7 :y 4 
0 2?:i^ttr*5< r <i:;ii5»*LV\ i^tiV^yYm& 
li. --s^ Msy^o, h®«<Dr Vu:^\^^\m\^Xfi^h^ 

[0 0 4 71 m2(0:6'ffili. --s^ KS:fir^1^ig*ybliart 
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fi. --^^K#-^. ^NVw:^mffi> iKS:^*DlHl»:fei:tmSE 
[0 0 4 8] £Jl±^iSi^J<i: LTfttKbyb^i^-OlHlffi** 

[0 0 4 9 J 

^-e^/ccv^^^d. GMR y-fe':y h-t?:!^^— omm^m 

-S^t-. GMR P-fej/ h^-r5BU{-GMR-fe>^i^;i5j[SS 
;d*^5;5*«r*(l»fLr> :^ffl^/cCGMR y -fe^/ hT^-feVi^- 
i^^^^b^iSifi'r^ r i: /.^ < GMR i; -fe :y hCO^^tt^fg 30 
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|^L-CGMRy-fe5'h 4rSji7!l*ofltlltw*3r * ^:-tti 
[0 2] Bl 1 coBI^T^-Y ^ ^ mW:(om^y'-c :^ ^ *5 J: 

[0 5] 04OO>^n 1 2 9(Dmi^^^^^y^—'f' 

[0 6] ^mMm\c^^^^m^<^v±i:^ h^ij^co^j?) 

[0 7] 35S|-&:^^:$'<^ffiSS:!ftiqi-e:^«)O»Eli60-e 
[0 8] ;$:5lig^^3IMi0!I«rl*M-rS/ba^)O>^n-^^ 

[0 9] >^mm<ommmi:«im'r^tii^<o-^^-^^ 
[010] Dc-f w;^*tLfcffi«*iftM-r^ytie)(o 

1 1 ^^v^-r^i^ 
1 3 hvi^tt 

1 5 5Efi!r«g« 
17 K 

1 9 ^m&mm 

2 1 T^'^^i^^—^^T—J^ 
2 3 VCM 

2 5 ©JiSlFP 

2 7 AE^v^^— /V- 
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